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(54) WASTE-HEAT POWER GENERATION 
APPARATUS 

(57) Abstract 

PROBLEM TO BE SOLVED: To obtain a waste-heat 
power generation apparatus which collects the waste heat 
of an exhaust gas, so as to be converted into electric 
power, in which a large temperature gradient can act 
surely on a thermal power generation element by a simple 
structure and whose thermal power generation efficiency 
can be enhanced more sharply than that in conventional 



inside of the heat-dissipating face 13a and that 
heat-dissipating fins 13g are formed integrally at the 
inside of the heat-dissipating face 13a. 

COPYRIGHT: (C)1998.JPO 



SOLUTION: A waste-heat power generation apparatus is 
provided with a flat-shaped inner tube 19. in which a 
heat-gathering face 19a is formed at least on one face 
and in which an exhaust gas flows into the inside from 
an exhaust pipe, with an outer pipe 11 in which the 
inner pipe 19 is housed at the inside by keeping a gap 
and in which a heat-dissipating face 13a which faces the 
heat-gathering face 19a at the inner pipe 19 is formed 
and with thermal power generation elements 33 which are 
arranged between the heat- gathering face 19a at the 
inner pipe 19 and the heat-dissipating face 13a at the 
outer pipe 11. The outer pipe 11 is featured such that 
it is formed to be a flat shape, that housing recessed 
grooves 13f in which the thermal power generation 
elements 33 are housed are formed integrally at the 
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9tneiR*eaflt (1 3 f ) *5.fci*ttjft:7-f v (1 3 g ) 

*tTESR«aESl*^=.— ^ (3 3) 0«tTEffi&fl>S (3 3 
a) bffieZftffi (19) Of&Eifei*® (19a) t<D 

miajftwsEift*^*"-^ (33) ontrE® 
hubs (33 b) tttiB^ff (11) (Dm^tmm (1 30 
3 a) fcoiB©**< fcv^-fn^-*^. e»MtA*b 

ft£@»fflS« (3 5, 4 1) S:EtLtft5wtSr»» 
[»*S4 ] 1 Lit 3 *>v vfji,** 1 9 

BlrErtf* (1 9) (0^«Wfc"«fE#HBf (1 1) <0rt»ffi 
ir^ffl-C. m&8m**S=L—fl' (3 3) K^^ffllBteK 
iftM (4 3) Sr«l»ur*Srfc«r»«ii-*»!l!l«« 

[»*55] B*ailftV^UI»*3K4 0V^-f*L^l5[ 40 

SUE^IS (ID tt, (13a) 
* W K ##1 S tt "C v ^ w t £r W« £ i" £ SHRX SftC 
[tt*« e ] MMt« 1 ft ^ 5 ©v vffta* i * 

E«^«H»*«t««tei3V^-C, 

(19) 0ffiE*mS (19 a) <Drt«*Ctt, 
(2 1) *SRJtfenTV^w4:S:«F«t-t-5 

[ft 7 ] HMC4 l ft ^ 6 ov^T^> 1 31 

E*^#JR*««»-*5V bo 



4*H? 10-234194 

2 

sits***^ i»e*m» (id (ommm^^^ 

(13 k) te* eibS:^*fi : ^^^ft9«J:9tc^$^ 
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[0 0 5 7] ^^v-ol/H 9 i 30 

JE«^^a-/V3 3fc±CSi^^SBfc'^y*as££ 
5o KMC, m«tt^K?g^«l«Sn^«ftiDM«Ktt% 
i/oL— ;i/3 3co<f>-C\ ^*^JlB^/<7 y 5 »& 

/ca^Sr. Hft««*sJBvHRm***i>»— ^3 3rt"C?B 

[0 0 5 8] ^wT?; JR«S»*^-^3 3Sr*S*tC 
JfjE-TSfcaM-. 9t^l lO 40 

t$tfj3$:Mto\.1ttclf-e& > S&a^tfe^v**.— ^3 3 0 
MMfcP£v**&tt, *MSl ll:lWII4Ut, ^# 

[0 0 5 9] yfi'x/H 9rt«fPJ&»&>f 
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[0 0 6 0] rcoi^^^Ti-ioV^T. *Hjffi7f2?itf> 
»*-CJR*D0«l 3 f tM7^yi 3 g 

nfc^f* 1 1 (om\mmm»^^-^3 3 srsag-r* 

^11 112, «¥JK*-eiR*iyi* l 3 f^fe^wiricj: 

/v- 3 3 Srifffii" 5 * KKB-f- 5 r t » "C# Z> 0 

[00 6 1] *fc % fRHBS^^WStt^W-rsfRffigE 
»*^3.-^3 3OK«ffi«0>-fttSriSjhU. ^m^tfe 
3rtfc£VM2f&m^&^^— a-3 3BBtf> 

tc. «36^«j:#»ofR«*ift*^— >P3 3£^H5i i 
Wfc^HOSIl 3 f IClfc^LfcS, ^^>x;H 9 £12 

mr^s-eiso-e, i&&xaox«*ffli6te-*-5 

[0 0 6 2] -fyfVx^l 9*5it5*MBl 1 <D 

/V 3 3 <Dgu UMMEtfe*^— /t- 3 3 <£>M$ffi®Z> 

5. sfc^agm^a— a*3 3asgs«i-s¥ia»s 
s*tt*\ J»«*m*^a->u3 3©jfflEo*6— tt. m 
fa-rz-^t-fz^t Amu uv\ 

[0 0 6 3] — *\ JRSDfl* 1 3 f I*. 1 o£JLtCQf?ftm 
f^^a-;V3 3 35S|SHt-C*5DD*-CfciJ, 
K^J^»«**t 5 ^3.-/1- 3 3»Sr— ?iJ4: L 
T, — *OBfl«rt^K«-t"Si:. »«*»*^a.-^3 
3IH^«ftW8NK**»-e»*Lv^ iR^Dfl»l 3 f co 

[0 0 6 4] iRSOaflU 3 f 0^$Ji s ggV^Sffli:^ 
fSl 1 tOEHtdSifi<ttSfc8?>, -f V-*-S**-/ui-9j6»& 

1 1 — 3 3 w^oas^^^eit 
^ a -/u3 3iii©««ii»i8dt, »fW*«Sgo«a 

DttlL ««WK?0«c««bfc!»«aESI^^^— ^3 3 
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i 3 f osi^fi, nam^^v 5 ^— ^3 3 

A- 3 3i£ge#l^ fMSSME-^a — A- 3 3 0>(£iMSE3 
3 b ©«ffl^5)*l«M»0-»4"C#tt*l!D* 1 3 

£rtfctt***ts«**a*uv\ ^*«ucno. 3~ 

5mmWilVv 10 

[0 0 6 5] ±»ufc*16»tt-e«:. 

^ — /V3 3<£>i^igjffi® 3 3 a M^t^/H 9 COM 
Mil 9 a £OFfgi£ffSWH#t3 5*iE«Lfc0!lfc:oV^ 

o(SJa*aa 3 3 b t *M» l l ©#ci?&® 13a i ©Bfctt 
«»*t4"iSrEKi-Swifc-e#S. :©a*«W4 l 

[0 0 6 6] $ ±aUfcHJ6*«"T». 1 1 20 

©ScUffl 13aM >"J-->:t/U 1 9 £>^§&ci 1 9 a & 0> 

BO$Pfl^7^y h 2 9 K: J: 9 HSU -O-J-W/u 
1 90rt«iW»l l©*«i&ffi«fcJ:9WHI&Lfc01 
teov^RW Ufc#* *«Mfi^^5Stlfi»ttJc|R3ES 
;h,S *>©-?{*#<. 0 5^-TJ:5^, >fv#-i/*/n. 
9<D£fefSft® 1 9 a«r8fe<rt«Boi:#Hai ltf>i&^®l 3 
a *B8K *BB *>B fclWIWt 4 3 ^rHX^-r 
#S (f»#^4t£*«tO o 

[0 0 6 7] r(0»f|fttt4 3tbTii. H1IM£#K<. 
'lftlW4T»rJIMflfe«>*VNtt»36S»*U<. 30 

[0 0 6 8 ]-*fc % - ±a-lfcWB»"CI*r^Vt^* 

*t>0TCtttt<* I»©JPW^#IHSft^#^©# 40 
[0 0 6 9] 

««SB-e»i, * fc— Bfc*!fcB#»J*Sft4B 

ftlRB0>*MN * *L(6fi«Ba s tt!ftB© rt« 
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[00 7 0] *fc* aWBttOrt«fcaiT**-CJR*IH 

at t tm 7 * >#-itottm £ *tfc*«*>m 
[oo7i] £ ti^ 8*5g^^#»of!a«as»^^3.- 

^«r^«oiR*[yH«fctt*bfc*. rtBSMRKi-*::*: 
So M*«2Btt0iffln«&B^tt. •TA'S^fr-M* 

So 

[0072] it*35 3iE@©#^m^eT*^ 

It. J»«*»*^a— /w«WBi:*«©ttfl&BJ:*> 

Bfc««»«*E«Lfc*>-c. f»«as**^*— ^offi 

— A^offaMB<rrt1R©ftinB©^lw«fe|IM*S« 
[0 0 7 3] ^m^^-> ? ^-/WOii5^«®4:rt 

*® t Kis<D»%m t 0Bi£tt*n»*<:BB u^^-e, 

Sff*«4f5tt^f»««^BT«:. rtf»*> 
< rtBB ^ *«*>JHI&B *:» < *»B i OB 

4c#«j««--*--5^-fc*"e-**5— 

[0 0 7 4] m*« stt^HIAttfTIt #M»Sr 
»IRB'36 s »iPii-5*iRi»J:»»L^o-e, S»ofS&SSlft 

K«WBfc«ia«Bt©B^«i-5a«4gESr*SlJc: 

*r«*lc*# <«:i So 
[0 0 7 5] »*«7fS«^»^S3SB-ei* > rtBSr 

So 



(9) 



1 0-2 3 4 1 
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[mil **wo#i»*«as«©-*is»ttSr^i-«a 
0-e£>5 o 

[B2] Hio»»M8«»«oii^ii»c:»5»aaH-C 
IB 3] Hl^*f»58«IS«oill-llll»«ce5llrffiH 
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1 1 *tt 
13a £fc^ci 
1 3 f IR^QASI 

i 3 g tmy<< > 

i 9 >-t^zxLjv (rtts) 

19a ifegffi 

2 1 *g*:7*0 

3 3 ffftffigEtft^^:* — JV 

3 3a ifjinL$8jlI] 
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